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© Process for producing laminated hose. 

© A process for producing a laminated hose com- 
prises the steps of a preliminary forming step of 
forming a preform including an inner tube (14) and 
an outer tube (12), a disposing step of disposing the 
preform in a mold while inserting mandrels (52,48) 
into openings of the preform so as to close the 
openings and inhibit inside diameters of the open- 
ings from varying, and a forming step of forming the 
preform into a laminated hose having a predeter- 
mined shape, thereby bonding outer periphery of the 
inner tube closely onto inner periphery of the outer 
tube. The production process can not only reduce 
the production cost of the laminated hose markedly 
but also give the laminated hose high dimensional 
accuracy and an improved sealing property at the 
ends in the inner peripheries. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a process for 
producing a laminated hose. In particular, it relates 
to a production process which is optimum for pro- 
ducing automobile filler hoses (i.e., fuel hoses) 
which are required to have an anti-gasoline prop- 
erty an anti-gasoline permeability, and the like, or 
air intake hoses which are required to have an anti- 
oil property, a heat resistance, and the like. 



Description of the Related Art 

In the automobile filler hoses, rubber materials 
such as mixtures of NBR (i.e., nitrite rubber) and 
PVC (i.e., polyvinyl chloride) have been used so 
far rubber materials which have an anti-gasoline 
property, an anti-gasoline permeability, and the 
like However, the regulation has become so strict 
in terms of the gasoline permeation that conven- 
tional single layered hoses made of the rubber 
materials can hardly cope with the regulation. 

Under the situation, as illustrated in Figure 8 
(A) there was proposed a laminated hose which 
includes a rubber outer layer 100 and a thin 
fluoroelastomer film 102 (i.e., an inner layer) 
formed on the inner periphery of the rubber outer 
layer 100. Although the laminated hose having 
such a construction is satisfactory in the perfor- 
mance, it is associated with an increasing produc- 
tion cost. Hence, it has been scarcely put into 
actual applications. . 

Further as set forth in Japanese Unexamined 
Patent Publication (KOKAI) No. 3-275.328 and as 
illustrated in Figure 8 (B), there was proposed 
another laminated hose which includes a rubber 
outer layer 104 having a predetermined thickness, 
and a resin inner layer 106 having a thickness 
smaller than that of the rubber outer layer 104 and 
formed on the inner periphery of the rubber outer 
layer 104. In the publication, as illustrated in Figure 
9 (A) there was also proposed a process for pro- 
ducing the laminated hose illustrated in Figure 8 

As illustrated in Figure 9 (A), in the proposed 
production process, the rubber outer layer 104 is 
formed by molding with a mold. At the same time, 
but independently of the molding of the rubber 
outer layer 104, a resin parison 108 is formed by 
injection molding in a bag shape closed at an end. 
Then the parison 108 is removed from an injection 
molding mold, and it is rotated by 90" while keep- 
ing the molten state. Thereafter, the rubber outer 
layer 104 formed in advance is disposed around 
the parison 108, and blow molding is carried out 
onto the parison 108 so as to bond the parison 108 



closely onto the inner periphery of the rubber outer 
layer 104. In this way. the two-layered hose illus- 
trated in Figure 8 (B) is produced finally. 

However, it is necessary to cut off the resin 
6 parison 108 at the end closed in a bag shape 
according to the production process set forth in the 
publication, and accordingly there arises the ma- 
terial loss inevitably. In addition, the number of the 
production steps is increased because of the dit- 
to off step, and thereby the production cost is pushed 

up. , i 

Further, since the resin inner layer 106 is mol- 
ded at the ends in the inner periphery in a free 
state by the production process set forth in the 
75 publication, the inner periphery suffers from inferior 
dimensional accuracy at the ends. As a result, an 
adequate sealing property can be scarcely attained 
at the ends when mating pipes to be connected 
with the two-layered hose are inserted into the 
20 inner periphery at the ends. 

Furthermore, the production process set forth 
in the publication requires such a complicated ap- 
paratus that the facility cost is pushed up. 

Moreover, it is hard to make the resin inner 
25 layer 106 thinner to a predetermined thickness or 
less (e.g., 0.2 mm or less) by the production pro- 
cess set forth in the publication. Namely, when the 
parison 108 is made too thin, it is hard to dispose 
the parison 108 in the rubber outer layer 104 and 
so to carry out the blow molding to the parison 108 
while keeping the parison 108 in the molten state, 
because the parison 108 having such a thin thick- 
ness cools at a faster rate. 

In addition, when the rubber outer layer 104 
35 and the resin inner layer 106 should be bonded 
closely by the production process set forth in the 
publication, the rubber outer layer 104 should be 
coated with an adhesive on the inner periphery. 
However, when the rubber outer layer 104 is coat- 
40 ed with an adhesive on the inner periphery, it is 
hard to control the film thickness of the coated 
adhesive and to dry the adhesive after the coating. 



SUMMARY OF THE INVENTION 
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The present invention has been developed in 
view of the aforementioned circumstances. It is 
therefore an object of the present invention to solve 
the problems associated with the production pro- 
50 cess set forth in the publication. 

The present invention can achieve the object, 
and it is a process for producing a laminated hose, 
comprising the steps of: 

a preliminary forming step of forming a 
55 preform including an inner tube and an outer tube; 

a disposing step of disposing the preform in a 
mold while inserting mandrels into openings of the 
preform so as to close the openings and inhibit 
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inside diameters of the openings from varying; and 
a forming step of forming the preform into a 
laminated hose having a predetermined shape, 
Sby bonding outer periphery of the inner tube 
closely onto inner periphery of the outer tube. 

,n the present invention, a preform mc udmj an 
inner tube and an outer tube is formed prel.m.nanly 
n the preliminary forming step. The prel.rn.nary 
forming step can be carried out by extrusion mold- 
ing, by injection molding, or by blow molding. 

Then, in the disposing step, the preform .s 
disposed in a mold while inserting mandrels into 
openings of the preform so as to close the open- 
Is and inhibit inside diameters of the openings 
from varying. It is preferred that the preform » 
heated prior to the disposing step, ^sequent to 
the disposing step, or simultaneously with the for- 
ming step later described. 

Finally, in the forming step, the preform is 
formed into a laminated hose having a predeter- 
mined shape, thereby bonding outer periphery of 
the inner tube closely onto inner penphery of the 

outer tube. „ _ , h _ 

In accordance with the present invention, the 
preform is closed at the openings with the > man- 
Srels inserted thereinto, and then it is formed I into 
the laminated hose while keeping the closed state. 
Accordingly, it is unnecessary to form fte preform 
so as to be closed at an end in a bag shape. 
Namely, it is not required to cut off the end closed 
in a bag shape as done in the conventional process 
set forth in Japanese Unexamined Patent Publica- 
tion (KOKAI) No. 3-275.328 and as illustrated in 
Figure 9 (A). As a result, the material loss can be 
reduced, and at the same the number of production 
steps can be decreased as well. All in all, the 
production cost can be reduced accordingly. 

Further, the preform is inhibited from varying 
the inside diameters of the openings by the man- 
drels inserted into the openings. Consequently, it « 
possible to form the laminated hose with high di- 
mensional accuracy at the ends in the inner penph- 
eries. Hence, the resulting laminated hose can ex- 
hibit an improved sealing property at the ends in 
the inner peripheries when mating pipes to be 
connected with the laminated hose are inserted into 
the inner peripheries at the ends. 

Furthermore, the preform can be prepared in 
the preliminary forming step independently of the 
other steps, and it can be transferred to the for- 
ming step after re-softening it by heating. Accord- 
ingly, the preform can be formed into the lammated 
hose with the mold which can be ordinary and 
simple molds, e.g., an ordinary and Is. mple jjlow 
molding mold. As a result, it is possible to reduce 
the facility cost such as mold costs for molds, 
costs for molding machines, and the like. 



Moreover, the preform is prepared in advance 
prior to the disposing step and the formmg .step, 
and it is then subjected to the forming step with he 
mandrels inserted into the inner peripheries at the 
5 ends. Consequently, it is possible to produce a 
large variety of laminated hoses out of a plurality of 
the preforms prepared in advance by simply 
changing molds. Namely, in accordance with the 
present invention, ft is possible to share the lami- 
f0 nated hose production process up to Pe- 
nary forming step even when the laminated hoses 
having a large variety of configurations should be 

Pr ^ln Ce addition. independently of the preliminary 
, 5 forming step, the preform can be heated in the 
heating step before it is transferred to and formed 
into the laminated hose in the forming step. To put 
it differently, since there arise no problems even 
when the preform is cooled after the preliminary 
20 forming step, it is possible to form the inner tube of 
the preform in thicknesses being thinner than those 
obtained by the conventional P«*f s 
Japanese Unexamined Patent Publication KOKAI 
No 3-275.328 and illustrated in Rgure 9 (A). For 
25 instance, in accordance with the present invention, 
the inner tube of the preform can be thinned to a 
thickness of about 0.01 mm as far asthe Mnne, ^tube 
satisfies the anti-gasoline permeability^ u ch a th n 
inner tube contributes to enhancing the flexibility 
30 and the sealing property of the resulting laminated 

h0S *in the present invention, the inner tube and the 
outer tube of the preform is formed into their re- 
spective configurations in the resulting laminated 
35 hose when completing the forming step. That is to 
say, it is unnecessary to form the outer tube in the 
final configuration in the laminated hose n ad- 
vance. Accordingly, no molding molds, no injection 
molding machines, or the like, are required to in- 
to dependently form the outer tube. Thus, the Present 
invention can obviate an independent outer tube 
forming step, thereby reducing the facility co* and 
simplifying the whole production process of the 
laminated hose. . 
« in the present invention, the preliminary for- 
ming step can be adapted for forming a preform 
having a tubular shape and including a straight 
resin inner tube having a predetermined thickness 
and a straight unvulcanized rubber outer tube hav- 
50 mg a thickness larger than that of the straight resin 
inner tube and provided with the straight resin inner 
tube disposed therein. If such is the case, the 
straight resin inner tube and the straight unvul- 
canized rubber outer tube are formed in their re- 
ss spective configurations in the resulting laminated 
hose in the forming step, and at the same time the 
unvulcanized rubber is vulcanized in the forming 
step. Therefore, the straight resin inner tube and 
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the straight unvulcanized rubber outer tube can be 
bonded closely so as to constitute the resin inner 
layer and the rubber outer layer of the resulting 
laminated hose with ease, and the degree of de- 
signing freedom can be increased in the selection 
of the adhesive. Further, since the forming step is 
carried out to the preform in which the straight 
resin inner tube and the straight unvulcanized rub- 
ber outer tube are laminated, an advantageous 
effect can be obtained in that there scarcely arises 
the troubles associated with the trapped air at the 
boundary between the inner tube and the outer 
tube. 

In particular, in the case that the outer tube is 
formed in the final configuration, the inner tube is 
inserted into the outer tube to form the preform, 
and the inner tube is formed so as to conform to 
the configuration of the outer tube in order to form 
the laminated hose, for instance, in the case that 
the outer tube has concavities, such as bellows, or 
the like, in the inner periphery, air is likely to be 
trapped between the outer tube and the inner tube 
in the forming step in which the inner tube is 
formed so as to conform to the final configuration 
of the outer tube in order to form the resulting 
laminated hose. However, in accordance with the 
present invention, it is possible to get rid of the 
problems of this kind completely. 

The present invention enables to thin the inner 
tube of the preform or the inner layer of the result- 
ing laminated hose. As far as the materials con- 
stituting the inner tube or the inner layer have 
sufficient properties, e.g., the anti-gasoline prop- 
erty, the anti-gasoline permeability, and the like, 
the thinner the inner tube or the inner layer is 
prepared, for example in a thickness of 0.2 mm or 
less, the more the resulting laminated hose is im- 
proved advantageously in terms of the flexibility, 
the sealing property, or the like. However, it is hard 
to thin the thickness of the inner layer to the 
aforementioned thickness or less by the conven- 
tional process set forth in Japanese Unexamined 
Patent Publication (KOKAI) No. 3-275,328 and illus- 
trated in Figure 9 (A). Contrary to the conventional 
process, the present invention allows to make the 
inner tube or the inner layer thinner in thickness 
because the preform prepared in advance can be 
heated and softened prior to the forming step in 
which the preform is formed into the laminated 
hose. 

In a certain application of the present invention, 
the preliminary forming step can be modified to 
include a preliminary outer tube forming step of 
forming the outer tube in a predetermined shape, a 
preliminary inner tube forming step of forming the 
inner tube in a tubular shape, and an assembling 
step of assembling the inner tube into the outer 
tube. If such is the case, it is possible to advanta- 



geously coat an adhesive on the outer periphery of 
the inner tube. Contrary to the adhesive coating on 
the inner periphery of the outer tube, it is easy to 
control the thickness of the adhesive on the outer 

5 periphery of the inner tube, and it is also easy to 
dry the adhesive thereon after coating the adhe- 
sive. Here, the preliminary outer tube forming step 
can be carried out prior to the preliminary inner 
tube forming step, or vice versa. 

w Especially, when the inner tube is made from 
resin in the present invention, an inner tube outer 
periphery activating can be preferably carried out 
instead of the adhesive coating. The inner tube 
outer periphery activating is adapted to improve 

75 the adhesion of the inner tube on the outer periph- 
ery, and it can be done by a sodium (Na) treat- 
ment, by a flame treatment, a corona treatment, a 
sputtering treatment, or the like. 

In the present invention, it is preferred that the 

20 preliminary forming step, particularly the prelimi- 
nary inner tube forming step thereof, is carried out 
by extrusion molding. The extrusion molding en- 
ables to form the preform or the inner tube in a 
continuous length, and the resulting continuous 

25 preform or the resulting continuous inner tube can 
be cut to predetermined dimensions. Thus, the 
extrusion molding enables to continuously produce 
the preforms or the inner tubes having predeter- 
mined lengths in a large quantity at less expensive 

30 costs. Additionally, the extrusion molding enables 
to form the preform, particularly the inner tube, in 
the thickness of about 0.01 mm, and it also allows 
to coat an adhesive on the outer periphery of the 
continuous inner tube with ease by immersing the 

35 inner tube into a solution containing the adhesive, 
by applying the adhesive thereon, by blowing the 
adhesive thereto, or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

A more complete appreciation of the present 
invention and many of its advantages will be read- 
ily obtained as the same becomes better under- 
stood by reference to the following detailed de- 
45 scription when considered in connection with the 
accompanying drawings and detailed specification, 
all of which forms a part of the disclosure: 

Figures 1 (A) through 1 (C) illustrate laminated 
hoses which are produced in accordance with 
50 the present invention, wherein: 

Figure 1 (A) illustrates a laminated hose which is 
produced in accordance with a First or Second 
Preferred Embodiment of the present invention; 
Rgure 1 (B) illustrates a bent laminated hose 
55 which is produced in accordance with a Third 
Preferred Embodiment of the present invention; 
and 
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Figure 1 (C) illustrates a bent laminated hose 
which is produced in accordance with a Fourth 
Preferred Embodiment of the present invention; 
Figures 2 (A) through 2 (D) illustrate production 
steps of the First Preferred Embodiment, 
wherein: 

Figure 2 (A) illustrates a preliminary forming 
step thereof; 

Figure 2 (B) illustrates a disposing step thereof; 
Rgure 2 (C) illustrates a heating step thereof; 
and 

Figure 2 (D) illustrates a forming step thereof; 
Rgure 3 (a) through 3 (c) illustrate a preliminary 
inner tube forming step of the preliminary for- 
ming step of the First Preferred Embodiment, 
wherein: 

Rgure 3 (a) illustrates an adhesive coating step 
of the preliminary inner tube forming step; 
Rgure 3 (b) illustrates another adhesive coating 
step thereof; and 

Rgure 3 (c) illustrates a still another adhesive 
coating step thereof; 

Rgures 4 (A) and 4 (B) illustrate two modified 
versions of the First Preferred Embodiment, 
wherein; 

Rgures 4 (A) (a) illustrates a modified version of 
an assembling step of the preliminary forming 
step thereof; 

Figure 4 (A) (b) illustrates a modified version of 
the disposing step thereof; 
Rgure 4 (B) (a) illustrates another modified ver- 
sion of the disposing step thereof; and 
Rgure 4 (B) (b) illustrates another modified ver- 
sion of the forming step thereof; 
Figures 5 (A) through 5 (D) illustrate production 
steps of the Second Preferred Embodiment, 
wherein: 

Figure 5 (A) illustrates a preliminary forming 
step thereof; 

Figure 5 (B) illustrates a disposing step thereof; 
Rgure 5 (C) illustrates a heating step thereof; 
and 

Rgure 5 (D) illustrates a forming step thereof; 
Figure 6 (a) through 6 (c) illustrate the prelimi- 
nary forming step of the Second Preferred Em- 
bodiment, wherein: 

Rgure 6 (a) illustrates an adhesive coating step 
of the preliminary forming step; 
Figure 6 (b) illustrates another adhesive coating 
step thereof; and 

Figure 6 (c) illustrates a still another adhesive 
coating step thereof; 

Figures 7 (A) and 7 (B) illustrate production 
steps of the Third Preferred Embodiment, 
wherein; 

Figures 7 (A) illustrates a disposing step thereof; 
and 

Rgure 7 (B) illustrates a forming step thereof; 



Rgures 8 (A) and 8 (B) illustrate two conven- 
tional laminated hoses, wherein; 
Rgure 8 (A) illustrates a conventional laminated 
hose including a rubber outer layer and a 

5 fluoroelastomer inner layer; and 

Rgure 8 (B) illustrates another conventional 
laminated hose including a rubber outer layer 
and a resin inner layer; and 
Rgures 9 (A) and 9 (B) illustrate a conventional 

10 process for producing a laminated hose and a 
laminated hose produced by the conventional 
production process, wherein: 
Rgure 9 (A) illustrates production steps of the 
conventional process; and 

75 Rgure 9 (B) illustrates a trouble associated with 
the laminated hose produced by the conven- 
tional production process. 

DETAILED DESCRIPTION OF THE PREFERRED 
20 EMBODIMENTS 

Having generally described the present inven- 
tion, a further understanding can be obtained by 
reference to the specific preferred embodiments 

25 which are provided herein for purposes of illustra- 
tion only and are not intended to limit the scope of 
the appended claims. 

Rgures 1 (A), 1 (B), and 1 (C) illustrate lami- 
nated hoses, for instance filler hoses, air intake 

30 hoses, and the like, which are produced in accor- 
dance with the First or Second Preferred Embodi- 
ment, the Third Preferred Embodiment, and the 
Fourth Preferred Embodiment of the present inven- 
tion, respectively. 

35 In particular, Figure 1 (A) illustrates a laminated 
hose which is produced in accordance with the 
Rrst or Second Preferred Embodiment. The lami- 
nated hose 10 comprises a rubber outer layer 12 
having a predetermined thickness (e.g., a thickness 

40 of 2 mm or more) and flexibility, and a resin inner 
layer 14 having a predetermined thickness of 
smaller than that of the rubber outer layer 12 (e.g., 
a thickness of 0.5 mm or less), and it also includes 
bellows 16 at the intermediate portion in the lon- 

45 gitudinal direction. Here, the resin inner layer 14 is 
made from a hard resinous material which is su- 
perb in the resistance against the fluid flowing 
therein (e.g., the anti-gasoline property, the anti- 
gasoline permeability, and the like). 

so Further, Figure 1 (B) illustrates a bent lami- 
nated hose which is produced in accordance with 
the Third Preferred Embodiment. Likewise, the 
laminated hose 18 comprises a rubber outer layer 
12 having a predetermined thickness, and a resin 

55 inner layer 14 having a predetermined thickness of 
smaller than that of the rubber outer layer 12 and 
the superb resistance against the fluid flowing 
therein, and it is bent at a portion 20 which is 
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positioned at the substantially middle in the longitu- 
dinal direction. On one of the sides with respect to 
the bent portion 20, there are formed bellows 16 
similar to those of the laminated hoses 10 illus- 
trated in Figure 1 (A). 

Furthermore, Figure 1 (C) illustrates a bent 
laminated hose which is produced in accordance 
with the Fourth Preferred Embodiment. Similar to 
the laminated hoses 10 and 18 illustrated in Fig- 
ures 1 (A) and 1 (B), the laminated hose 20 com- 
prises a rubber outer layer 12 having a predeter- 
mined thickness, and a hard resin inner layer 14 
having a predetermined thickness of smaller than 
that of the rubber outer layer 12 and the superb 
resistance against the fluid flowing therein. How- 
ever, the laminated hose 20 is free from the bel- 
lows 16. The laminated hose 20 is formed straight 
at the intermediate portion in the longitudinal direc- 
tion, but it is bent at two locations, e.g.. bent 
portions 24 and 26, thereby forming a bent configu- 
ration. 

First Preferred Embodiment 

The First Preferred Embodiment of the present 
invention will be hereinafter described with refer- 
ence to Figures 2 (A) through 2 (D) and Figures 3 
(a) through 3 (c). In particular, Figures 2 (A) 
through 2 (D) illustrate the overall production pro- 
cess of the First Preferred Embodiment, and Fig- 
ures 3 (a) through 3 (c) illustrate the preliminary 
inner tube forming step thereof. 

As illustrated in Figure 2 (A), in the First Pre- 
ferred Embodiment, the rubber outer tube 12 hav- 
ing bellows 16a and a resin inner tube 28 having a 
straight tubular shape are formed preliminarily but 
independently of each other. The rubber outer tube 
12 can be formed by molding with a mold (e.g., 
injection molding), but it can be formed by ex- 
trusion molding, by blow molding, or the like, as 
well. The resin inner tube 28 can be formed by a 
variety of molding processes such as extrusion 
molding, injection molding, blow molding, and the 
like, but it is preferably formed by extrusion mold- 
ing. 

Specifically speaking, the resin inner tube 28 
can be formed by extrusion molding as illustrated 
in Figures 3 (a) through 3 (c). For example, a 
continuous resin tube 28a is extrusion molded in a 
continuous length continuously by using an ex- 
truder 30, it is sized to a predetermined dimension 
in the inner periphery with a sizing die 38 during 
the extrusion molding. Thereafter, the thus extrud- 
ed continuous resin tube 28a is cooled, dried and 
coated with an adhesive at a cooling station 32, a 
drying station 34 and a coating station 36, respec- 
tively. Finally, the continuous resin tube 28a is cut 
to a predetermined dimension so as to prepare the 



resin inner tube 28 having a predetermined length. 

In the preliminary inner tube forming step, the 
coating step can be carried out by the processes 
as illustrated in Figures 3 (a), 3 (b), 3 (c), and the 

6 like. For instance, as illustrated in Figure 3 (a), the 
coating step can be carried out by immersing the 
continuous resin tube 28a into an adhesive bath 40 
holding an adhesive solution 42 therein. Further, as 
illustrated in Figure 3 (b), the coating step can be 

w carried out by bringing the continuous resin tube 
28a into contact continuously with sponges 44, 44 
soaked with an adhesive solution 42. Furthermore, 
as illustrated in Figure 3 (c), the coating step can 
be carried out by spraying an adhesive solution 42 

75 onto the continuous resin tube 28a through nozzles 
46. 

Instead of the coating step, the following inner 
tube outer periphery activating steps can be car- 
ried out in order to improve the adhesion of the 
20 resin inner tube 28 on the outer periphery. For 
instance, the sodium (Na) treatment can be carried 
out as follows: Firstly, the resin inner tube 28 is 
degreased with toluene. Secondly, it is immersed 
into a sodium etching treatment solution for 15 
25 seconds to 1 minute approximately. The sodium 
etching treatment solution is prepared by solving a 
mixture of sodium and naphthalene into 
tetrahydrofuran or ammonia solvent. Thirdly, the 
resin inner tube 28 is washed with methanol in 
30 order to remove the excessive sodium etching 
treatment solution. Finally, it is washed with water 
in order to remove the excessive methanol. During 
the sodium (Na) treatment, the resin inner tube 28 
is plugged in order to inhibit the treatment solutions 
35 from entering the inside. The flame treatment can 
be carried out by bringing the resin inner tube 28 
into contact with a flame in order to promote oxida- 
tion of the outer periphery. The corona treatment 
can be carried out by applying the corona dis- 
40 charge to the resin inner tube 28 in the atmo- 
spheric pressure. The sputtering treatment can be 
carried out by argon-etching, in which an excited 
argon gas, collides with the resin inner tube 28 in a 
magnetic field or an electric field. 
45 Turning now back to Figures 2 (A) and 2 (B), in 
the production process of the First Preferred Em- 
bodiment, the thus prepared resin inner tube 28 is 
first assembled into the rubber outer tube 12 which 
is prepared independently of the resin inner tube 
so 28. Then, mandrels 48 and 52 are inserted into the 
resin inner tube 28 so as to enclose the ends, 
thereby closing the openings of the resin inner 
tube 28 at the ends and inhibiting the inside diam- 
eters of the openings from varying. The mandrel 52 
55 is provided with a through hole 50 adapted for an 
air blowing operation later described. 

Thereafter, the rubber outer tube 12 and the 
resin inner tube 28 with the mandrels 48 and 52 
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installed are disposed in a cavity of a blow molding 
mold 54. The resin inner tube 28 can be heated in 
advance in order to put it into a virtually molten 
state prior to the disposing operation, or it can be 
heated in order to put it into a virtually molten state 
after disposing the rubber outer tube 12 and the 
resin inner tube 28 with the mandrels 48 and 52 
inserted in the blow molding mold 54. 

In the case that the former heating process is 
carried out, namely when the resin inner tube 28 is 
heated prior to the disposing operation, the resin 
inner tube 28, the rubber outer tube 12 and the 
mandrels 48 and 52 can be put into a heating oven 
as a whole, or they can be heated by blowing a hot 
air thereto. In the case that the later heating pro- 
cess is carried out, namely when the resin inner 
tube 28 is heated after the disposing operation, 
only the resin inner tube 28 can be heated with a 
heater 56 which is advanced through the mandrel 
48 so as to be placed in the resin inner tube 28 as 
illustrated in Figure 2 (C). If such is the case, the 
heater 56 can be a far-infrared radiation heater, or 
the like. Naturally, it is possible to employ the other 
heating processes. 

After the resin inner tube 28 is put into a 
virtually molten state, air is blown by way of the 
through hole 50 of the mandrel 52 in order to 
expand the resin inner tube 28. As a result the 
resin inner layer 14 having a thickness smaller than 
that of the rubber outer tube 12 is formed so that it 
conforms to the inner periphery of the rubber outer 
layer 12 of the resulting laminated hose 10, and at 
the same time the outer periphery of the resin 
inner layer 14 is adhered and closely bonded to 
the inner periphery of the rubber outer layer 12 
thereof. 

When blow molding the heated resin inner tube 
28, there might arise a fear that the air is trapped 
between the resin inner tube 28 and the rubber 
outer tube 12 so as to inhibit the resin inner tube 
28 and the rubber outer tube 12 from being closely 
bonded satisfactorily. Such a fear can be avoided 
by providing the rubber outer tube 12 with a plural- 
ity of fine holes (not shown) which are adapted to 
release the trapped air to the outside through 
themselves. 

Modified Versions of the First Preferred Embodi- 
ment 

The problem associated with the trapped air 
can be solved by the other processes as illustrated 
in Figures 4 (A) and 4 (B). For instance, as illus- 
trated in Figure 4 (A) (a), a mandrel 48 with the 
resin inner tube 28 disposed therearound is in- 
serted into the rubber outer tube 12 at one of the 
ends, and a plug 58 is inserted into the rubber 
outer tube 12 at the other end. The air in the 



rubber outer tube 12 is then vacuum suctioned by 
way of a through hole 60 formed in the plug 58 and 
adapted for the vacuum suctioning. Simultaneously 
with the vacuum suctioning operation, the resin 

5 tube 28 is inserted into the rubber outer tube 12 
together with the mandrel 48 in the longitudinal 
direction (i.e., from the left-hand side to the right- 
hand side in the drawing), thereby disposing the 
resin inner tube 28 in the outer rubber tube 12 as 

7 o illustrated in Figure 4 (A) (b). Finally, the blow 
molding is carried out to the resin inner tube 28 
with the mandrels 48 and 52 installed and disposed 
in the rubber outer tube 12 as illustrated in Figure 
4 (A) (b). 

75 Further, the trapped air can be avoided by the 
process as illustrated in Figures 4 (B) (a) and 4 (B) 
(b). For example, as illustrated in Figure 4 (B) (a), 
there is disposed a special mandrel 66 at one of 
the ends of the rubber outer tube 12 and the resin 
2 o inner tube 28. The mandrel 66 includes a resilient 
membrane 62 adapted to increase and decrease its 
diameter, and a fluid supply passage 64 adapted to 
blow air for expanding the membrane 62 so as to 
increase the diameter. With the mandrel 66, the air 
25 between the resin inner tube 28 and the rubber 
outer tube 12 can be released to the outside by 
shifting the timings of the air blowing operation into 
the resin inner tube 28 and the diameter increas- 
ing-decreasing operation of the membrane 62. In 
30 particular, this process can be carried out more 
effectively when it is done simultaneously with a 
vacuum suctioning operation. In the vacuum suc- 
tioning operation, the air is evacuated through the 
annular space between the rubber outer tube 12 
35 and the resin inner tube 28 at the end. 

According to the laminated hose production 
process of the First Preferred Embodiment, the 
resin inner tube 28 is blow molded while it is 
enclosed by the mandrels 48 and 52 at the ends. 
40 Accordingly, it is unnecessary to form the resin 
inner tube 28 in a bag shape at one of the ends as 
done in the conventional process set forth in Japa- 
nese Unexamined Patent Publication (KOKAI) No. 
3-275,328 and illustrated in Figure 9 (A). Thus, it is 
45 possible to get rid of the cutting step adapted for 
cutting the blow molded resin inner tube 28 at the 
end after the blow molding is completed. As a 
result, there hardly arises the material loss asso- 
ciated with the cutting. In addition, the overall pro- 
50 duction process can be simplified because the final 
product can be obtained by simply carrying out the 
blow molding. 

Further, according to the laminated hose pro- 
duction process of the First Preferred Embodiment, 
55 the blow molding can be carried out while the 
mandrels 48 and 52 inhibit the resin inner tube 28 
from varying the diameters of the openings at the 
ends in the inner periphery. Hence, it is possible to 
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obtain the blow molded product, e.g.. the laminated 
hose 10. having favorable dimensional accuracy at 
the ends in the inner periphery. 

Furthermore, as can be appreciated from the 
foregoing descriptions, the laminated hose produc- 
tion process of the First Preferred Embodiment 
requires the ordinary simple blow molding mold. 
Therefore, the laminated hose production process 
enables to advantageously reduce the mold cost, 
and the facility cost eventually. 

Moreover, in the laminated hose production 
process of the First Preferred Embodiment, the 
resin inner tube 28 is formed by extrusion molding. 
Consequently, it is possible to form the resin inner 
tube 28 in a thinner thickness, e.g.. in a thickness 
of about 0.01 mm, if required. Additionally, it is 
possible to carry out the adhesive coating onto the 
outer periphery of the resin inner tube 28 in ad- 
vance before the subsequent steps are carried out. 
Therefore, it is possible to advantageously carry 
out the thickness control on the adhesive, the ad- 
hesive drying, and the like, with ease. Here, it 
should be noted that the adhesive coating can be 
carried out onto the inner periphery of the rubber 
outer tube 12, or the adhesive can be compounded 
in the rubber outer tube 12 and/or the resin inner 
tube 28. 

In the case that these adhesive applying oper- 
ations are carried out, the laminated hose 10 can 
hardly suffer from the problem as illustrated in 
Figure 9 (B) when it is subject to vibrations, nega- 
tive pressures, or the like. Namely, the resin inner 
layer 14 is inhibited from falling down off the rub- 
ber outer layer 12 even when the laminated hose 
10 is subjected to vibrations, negative pressures, or 
the like. However, in the case that the resin inner 
layer 14 has a relatively heavier thickness, e.g., a 
thickness of 0.5 mm or more, the adhesive apply- 
ing operations can be omitted because the resin 
inner layer 14 having such a heavier thickness is 
less likely to fall down off the rubber outer layer 12 
even when the laminated hose 10 is subjected to 
vibrations, negative pressures, or the like. 

Second Preferred Embodiment 



The Second Preferred Embodiment of the 
present invention will be hereinafter described with 
reference to Figures 5 (A) through 5 (D) and Fig- 
ures 6 (a) through 6 (c). In particular, Figures 5 (A) 
through 5 (D) illustrate the overall production pro- 
cess of the Second Preferred Embodiment, and 
Figures 6 (a) through 6 (c) illustrate the preliminary 
forming step thereof. 

As illustrated in Figure 5 (A), in the Second 
Preferred Embodiment, a laminated tubular preform 
32 are first prepared. The laminated tubular 
preform 32 includes an unvulcanized rubber outer 



tube 28 having a predetermined thickness, and a 
resin inner tube 30 having a thickness smaller than 
that of the unvulcanized rubber outer tube 28 and 
disposed therein. In the Second Preferred Embodi- 
s ment, the laminated tubular preform 32 can be 
formed by molding with a mold (e.g., injection 
molding), but it can be formed by extrusion mold- 
ing by blow molding, or the like, as well. 

'specifically speaking, the laminated tubular 
10 preform 32 can be formed by extrusion molding 
with ease as illustrated in Figures 6 (a) through 6 
(c). For example, a continuous resin inner tube 30a 
is extrusion molded in a continuous length continu- 
ously by using a first extruder 34, it is simulta- 
75 neously introduced into a cross head die of a 
second extruder 36. Then, an unvulcanized rubber 
outer tube 28a is extrusion molded in a continuous 
length continuously so as to coat over the outer 
periphery of the continuous resin inner tube 30a by 
20 using the second extruder 36. Finally, the continu- 
ous laminated tubular preform is cut to a predeter- 
mined dimension so as to prepare the laminated 
tubular preform 32 having a predetermined length. 
In the preliminary forming step of the Second 
25 Preferred Embodiment, a coating step can be car- 
ried out, and it results in the following advanta- 
geous effects: It is possible to control the thickness 
of the coated adhesive, dry the coated adhesive, or 
the like, with ease. For example, the coating step 
30 can be carried out by the processes as illustrated 
in Figures 6 (a), 6 (b), 6 (c), and the like. For 
instance, as illustrated in Figure 6 (a), the coating 
step can be carried out by immersing the continu- 
ous resin inner tube 30a into an adhesive bath 52 
35 holding an adhesive solution 50 therein. Further, as 
illustrated in Figure 6 (b), the coating step can be 
carried out by bringing the continuous resin inner 
tube 30a into contact continuously with sponges 
54 54 soaked with an adhesive solution 50. Fur- 
40 thermore. as illustrated in Figure 6 (c), the coating 
step can be carried out by spraying an adhesive 
solution 50 onto the continuous resin inner tube 
30a through nozzles 56. Naturally, it is possible to 
employ coating steps other than described above. 
45 When such a coating step is carried out onto 
the continuous resin inner tube 30a, it is possible 
to inhibit the resin inner layer 14 of the completed 
laminated hose 10 from falling down off the outer 
rubber layer 12 thereof as illustrated in Figure 9 (B) 
so when the completed laminated hose 10 is sub- 
jected to vibrations, negative pressures, or the like. 

Also in the Second Preferred Embodiment, the 
inner tube outer periphery activating steps, e.g., the 
sodium (Na) treatment, the flame treatment, the 
55 corona treatment, the sputtering treatment, or the 
like, can be carried out in order to improve the 
adhesion of the resin inner tube 30 on the outer 
periphery as set forth in the "First Preferred Em- 
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bodiment" section. ^..m,™ 
Turning now back to Rgure 5. in the producton 
process of the Second Preferred Embodiment the 
mus prepared laminated tubular preform 32 is 
closed at the openings at the ends by .nsertmg 
mandrels 42 and 38 into the openings thereby 
enclosing the openings at the ends and inhibiting 
the inside diameters of the openings from varying 
as illustrated in Rgure 5 (B). The mandrel 42 s 
provided with a through hole 40 adapted for an air 
blowing operation later described. 

Thereafter, as illustrated in Rgure 5 (C) the 
laminated tubular preform 32 with the mandrels 38 
and 42 installed is disposed in a cavrty of a blow 
molding mold 44. Then, the res.n .nner tube 30 s 
Seated in order to put it into a virtually molten state 
(or a softened state). For instance, the heating can 
be carried out as follows. Namely, the resin inner 
tube 30 can be heated with a heater 45 which is 
advanced through the mandrel 38 so as o be 
placed in the resin inner tube 30 as illustrated in 
Figure 5 (C). If such is the case, the heater 45 can 
be a far-infrared radiation heater, or the like Natu- 
rally it is possible to employ the other heating 
processes such as heating by blowing hot air, or 
fte like. Of course, it is possible to heat the resin 
inner tube 30 so as to put it into the softened state 
prior to the disposing step in which the laminated 
tubular preform 32 is disposed in the blow mold.ng 

"^illustrated in Rgure 5 (D), after the resin 
inner tube 30 is softened, and after the laminated 
tubular preform 32 with the softened resin inner 
tube 30 disposed therein and with the mandrels 38 
and 42 installed is disposed in the blow mo ding 
mold 44, air is blown by way of the through hole 40 
of the mandrel 42 in order to expand and bnng the 
outer periphery of the laminated tubular preform 32 
into close contact with the inner periphery of the 
cavity of the blow molding mold 44. 

While keeping the air blowing operation run- 
nina the unvulcanized rubber outer tube 28 is 
heated in order to vulcanize it. At this moment, 
however, it is only necessary to virtually keep the 
pressure of the air blown into the laminated tubular 
preform 32. The heating of the unvulcanized rubber 
outer tube 28 can be carried out by putting the 
whole blow molding mold 44 into a heating oven, 
or. as illustrated in Figures 5 (C) and 5 (D by 
operating a heater 47 buried in the blow molding 
mold 44. During the heating, it is needed to adiust 
the heating temperature so that the resin inner tube 
30 is not put into a molten state. 

After the laminated tubular preform 32 is 
formed into the configuration of the cavity of the 
blow molding mold 44 and the unvulcanized rubber 
outer tube 28 is vulcanized to the rubber outer 
layer 12 of the resulting laminated hose 10, the 



iaminated hose 10 is taken out o the b ow mold.ng 
mold 44. Before removing the lam.nated hose 10 
from the blow molding mold 44, it is preferable to 
cool the resulting resin inner layer 14 by blowing 
s cold air into the laminated hose 10 prior to the 
removing operation. When a blow moded product 
having such a high temperature ,s taken out of a 
blow molding mold, there might arise a fear for 
deforming the resin inner layer 14 Of course fte 
, 0 resin inner layer 14 can be cooled by cool.ng the 
whole blow molding mold 44. 

According to the laminated hose production 
process of the Second Preferred Embodiment, he 
resin inner tube 30 is made into the laminated 
I5 tubular preform 32 together with the unvulcanized 
rubber outer tube 28, and thereafter the laminated 
tubular preform 32 is blow molded while it .s en- 
closed by the mandrels 38 and 42 at the ends. 
Accordingly, it is unnecessary to form the resin 
20 inner tube 30 or the laminated tubular preform 32 
in a bag shape at one of the ends as done in the 
conventional process set forth in Japanese . Unex- 
amined Patent Publication (KOKAI) No. 3-275,328 
and illustrated in Rgure 9 (A). Thus, there scarcely 
2S arises the material loss associated with the cutting 
the bag-shaped end off. In addition, the overall 
production process can be simplified because the 
final product can be obtained by simply carrying 
out the blow molding. 
30 Further, according to the laminated hose pro- 
duction process of the Second Preferred Embodi- 
ment, the blow molding can be carried out white 
the mandrels 38 and 42 inhibit the resin inner tube 
30 from varying the diameters of the openings at 
3S the ends in the inner periphery. Hence, it is possi- 
ble to obtain the blow molded product, e.g.. the 
laminated hose 10, having favorable dimensional 
accuracy at the ends in the inner periphery. 



40 Third Preferred Embodiment 

The Third Preferred Embodiment of the 
present invention will be hereinafter described with 
reference to Figures 7 (A) and 7 (B). and rt .« 

« especially adapted for producing the bent lami- 
nated hose 18 illustrated in Figure 1 (B). In partcu- 
lar Rgures 7 (A) and 7 (B) illustrate the disposing 
step and the forming step of the Third Preferred 
Embodiment, respectively. Other than the d.spos- 

so ing step and the forming step in which a blow 
molding mold illustrated in Figures 7 (A) and 7 (B) 
is employed, the Third Preferred Embodiment is 
substantially identical with the Second Preferred 
Embodiment. 

55 As illustrated in Rgure 7 (A) and 7 (B), m the 
Third Preferred Embodiment, the blow mold.ng 
mold includes a pair of detachable end parts 46, 
46 a detachable main upper part 48a, and a de- 
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tachable main lower part 48b. The detachable end 
parts 46, 46 are adapted to be installed around the 
ends of the laminated tubular preform 32, and they 
are provided with the mandrel 42 and the mandrel 
38, respectively. The main upper part 48a and the 5 
main lower part 48b are provided with a cavity 
adapted for forming the bellows 16 and bending 
the laminated tubular preform 32 to the final con- 
figuration, respectively. 

As illustrated in Figure 7 (B), the end parts 46, w 
46 of the blow molding mold are disposed around 
the ends of the laminated tubular preform 32, and 
at the same time the mandrels 42 and 38 are 
inserted into the resin inner tube 30 so as to 
enclose the ends, thereby closing the openings of 15 
the resin inner tube 30 at the ends and inhibiting 
the inside diameters of the openings from varying. 
Then, the laminated tubular preform 32 with the 
ends parts 46, 46 of the blow molding mold in- 
stalled is disposed between the main upper part 20 
48a and the main lower part 48b, and it is heated 
in order to soften the resin inner tube 30 and then 
to vulcanize the unvulcanized rubber outer tube 28. 
Finally, the main upper part 48a and the main 
lower part 48b are slidably brought into contact 25 
with the laminated tubular preform 32, thereby car- 
rying out the forming step adapted to produce the 
bent laminated hose 18 illustrated in Figure 1 (B). 

Fourth Preferred Embodiment 30 

The Fourth Preferred Embodiment of the 
present invention will be hereinafter described, and 
it is especially adapted for producing the bent 
laminated hose 22 illustrated in Figure 1 (C). The 35 
Fourth Preferred Embodiment is substantially iden- 
tical with the Third Preferred Embodiment, how- 
ever, the main upper part 48a and the main lower 
part 48b of the blow molding mold have a cavity 
which is adapted to bent the laminated tubular 40 
preform 32 at two positions and to form it into the 
bent laminated hose 22 illustrated in Figure 1 (C). 
In particular, the main upper part 48a and the main 
lower part 48b of the blow molding mold are free 
from the cavity adapted to form the bellows 16 45 
illustrated in Figure 7 (B), but they are adapted to 
bent the laminated tubular preform 32 at two posi- 
tions. Other than the blow molding mold, the Fourth 
Preferred Embodiment is carried out in the same 
manner as the Third Preferred Embodiment, and 50 
accordingly it will not be described hereinafter. 

The present invention has been described so 
far with reference to First through Fourth Preferred 
Embodiments. Of course, in the Second through 
Fourth Preferred Embodiments, the laminated tubu- 55 
lar preform 32 can be obtained by molding the 
unvulcanized rubber outer tube 28 and the resin 
inner tube 30 independently and thereafter by com- 



bining them into the laminated tubular preform 32, 
or it can be obtained also by winding an unvul- 
canized rubber sheet around the resin inner tube 
32. 

Further, also in the Second through Fourth 
Preferred Embodiments, the rubber outer layer 12 
and the resin inner layer 14 can be bonded by 
compounding an adhesive in the unvulcanized rub- 
ber outer tube 28 and/or the resin inner tube 30. 

Furthermore, also in the Second through Third 
Preferred Embodiment, in the case that the resin 
inner layer 14 has a relatively heavier thickness, 
e.g., a thickness of 0.5 mm or more, the adhesive 
applying operations can be omitted because the 
resin inner layer 14 having such a heavier thick- 
ness is less likely fall down off the rubber outer 
layer 12 even when the laminated hoses 10, 18, 
and 22 are subjected to vibrations, negative pres- 
sures, or the like. 

Having now fully described the present inven- 
tion, it will be apparent to one of ordinary skill in 
the art that many changes and modifications can 
be made thereto without departing from the spirit 
or scope of the present invention as set forth 
herein including the appended claims. 

A process for producing a laminated hose 
comprises the steps of a preliminary forming step 
of forming a preform including an inner tube and 
an outer tube, a disposing step of disposing the 
preform in a mold while inserting mandrels into 
openings of the preform so as to close the open- 
ings and inhibit inside diameters of the openings 
from varying, and a forming step of forming the 
preform into a laminated hose having a predeter- 
mined shape, thereby bonding outer periphery of 
the inner tube closely onto inner periphery of the 
outer tube. The production process can not only 
reduce the production cost of the laminated hose 
markedly but also give the laminated hose high 
dimensional accuracy and an improved sealing 
property at the ends in the inner peripheries. 

Claims 

1. A process for producing a laminated hose, 
comprising the steps of: 

a preliminary forming step of forming a 
preform including an inner tube and an outer 
tube; 

a disposing step of disposing said preform 
in a mold; and 

a forming step of forming said preform into 
a laminated hose having a predetermined 
shape, thereby bonding outer periphery of said 
inner tube closely onto inner periphery of said 
outer tube; 

said process characterized in that said 
preform is disposed in said mold while insert- 
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ing mandrels into openings of said preform so 
as to close the openings and inhibit ms.de 
diameters of the openings from varying. 

2. The process according to claim 1 further char- 
acterized in that said preliminary forming step 

includes: . 

a preliminary outer tube forming step of 
forming said outer tube in a predetermined 
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3. 



a 'preliminary inner tube forming step of 
forming said inner tube in a straight tubular 

shape; and . . 

an assembling step of assembling said 
straight inner tube into said outer tube. 

The process according to claim 2 further char- 
acterized in that said straight inner tube is 
formed so as to conform to said predetermined 
shape of said outer tube by blow molding in 
said forming step. 

4 The process according to claim 2 further char- 
acterized in that said straight inner tube com- 
prises resin and has a predetermined thick- 
ness and said outer tube comprises rubber 
and has a thickness larger than that of said 
straight inner tube. 

5 The process according to claim 2 further char- 
acterized in that said preliminary inner tube 
forming step is carried out by extrusion mold- 
ing. 

6 The process according to claim 2 further char- 
acterized in that said preliminary inner tube 
forming step further includes a coating step 
adapted to coat an adhesive on outer periph- 
ery of said straight inner tube. 

7 The process according to claim 2 further char- 
acterized in that said preliminary inner tube 
forming step further includes an inner tube 
outer periphery activating step adapted to im- 
prove adhesion of said straight inner tube on 
outer periphery. 

« The process according to claim 7 further char- 
acterized in that said inner tube outer periph- 
ery activating step is carried out by at least 
one of a sodium (Na) treatment, a flame treat- 
ment, a corona treatment and a sputtering 
treatment. 

9 The process according to claim 1 further char- 
acterized in that said process further includes 
a heating step adapted for heating said 
preform so as to soften said inner tube of said 



preform, and carried out prior to said disposing 
step, subsequent to said disposing step, or 
simultaneously with said forming step. 

10 The process according to claim 1 further char- 
acterized in that said preliminary forming step 
is adapted for forming a preform having a 
tubular shape and including a straight resin 
inner tube having a predetermined thickness 
and a straight unvulcanized rubber outer tube 
having a thickness larger than that of the 
straight resin inner tube and provided with the 
straight resin inner tube disposed therein. 

,s 11 The process according to claim 10 further 
characterized in that said preform is formed 
into said laminated hose having said predeter- 
mined shape corresponding to a cavity of said 
mold by blow molding in said forming step 
while vulcanizing said straight unvulcanized 
rubber outer tube. 

12. The process according to claim 1 further char- 
acterized in that said preliminary forming step 
further includes a coating step adapted to coat 
an adhesive on said outer periphery of said 
inner tube. 

13. The process according to claim 1 further char- 
acterized in that said preliminary forming step 
further includes an inner tube outer periphery 
activating step adapted to improve the adhe- 
sion of said inner tube on outer penphery. 

14 The process according to claim 13 further 
characterized in that said inner tube outer pe- 
riphery activating step is carried out by at least 
one of a sodium (Na) treatment, a flame treat- 
ment, a corona treatment and a sputtering 
treatment. 

16. The process according to claim 1 further char- 
acterized in that said forming step is earned 
out by blow molding adapted to blow air into 
said inner tube of said preform so as to form 
said preform into said laminated hose having 
said predetermined shape corresponding to a 
cavity of said mold. 
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